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FOREWORD 

This Indian Standard ( Second Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by Ceramicware Sectional Committee had been approved by the Chemical Division 
Council. 

This standard was first published in 1963 and was covering requirements of plaster of paris for general 
purposes including that required for building, ceramic industry, surgical use and intra-oral impres- 
sions. However, with the publication of three separate standards, namely IS 2547 : 1976 'Specification 
for gypsum building plaster', IS 6555 : 1972 'Specification for dental laboratory plaster*, IS 6556 : 1972 
'Specification for dental impression plaster' and deletion of the requirement of surgical plaster from 
the standard, this standard was revised in 1981 to cover the demands of only ceramic industry in a 
comprehensive manner. 

In this present revision, a new type of material, suitable for automatic machine jiggering and for roller 
head has been added. Anew requirement for water absorption has also been incorporated and dry 
compressive strength has been modified for type 3. The procedures for test for normal consistency, 
modulus of rupture and dry crushing strength, have been modified. Compound water, for all types and 
expansion after setting for types 1 and 2 have been stipulated. 

In the formulation of this standard due weightage has been given to the standards and practices 
prevailing in different countries. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final values, observed or calculated, expressing the results of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ The number of signi- 
ficant places retained in the rounded off value should be the same as that of the specified value in 
this standard. 



AMENDMENT NO. 1 OCTOBER 2011 

TO 

IS 2333 : 1992 PLASTER OF PARIS FOR CERAMIC 

INDUSTRY — SPECIFICATION 

(Second Revision ) 

[Page 2, Table 1, SI No. (viii), col 3] — Substitute '30 to 38 'for '25 to 35'. 

{Page 7, clause A-6.2.1.2) — Substitute the following for the existing: 

'A-6.2.1.2 Store the test specimens in the ambient condition (A-l.l) for three days and dry them at 50 ± 
2 C in the air oven to constant mass. After drying, cool the specimens in a desicator.' 
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Indian Standard 

PLASTER OF PARIS FOR CERAMIC 
INDUSTRY — SPECIFICATION 

( Second Revision ) 



1 SCOPE 



This standard prescribes requirements and 
method of sampling and test for plaster of paris 
for use in ceramic, optics industries, jiggering 
and roller head for- automatic machines. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 

IS No. Title 

196 : 1966 Atmospheric condition for 

testing ( revised ) 

4M) Specification for test sieves : 

( Fart 1 ) : 1985 Part 1 Wire cloth test sieve 
( third revision ) 



1070 : 1992 

2480 

(Part.l ) : 198? 

3 TYPES 



Reagent grade water — 
Specification ( third revision ) 

Specification for solid stem 
thermometers ( second 

revision ) 



3.1 There shall be four ivpes of the material as 
follows: 

a) Type 1 — Suitable for moulds for slip 

casting ; 

b) Type 2 - Suitable for moulds for jigger- 

ing. case and block making; 

c) Type 3 — Suitable for mounting optical 

gfass items; and 

d) Type 4 — Suitable for automatic machine 

jiggering and for roller head. 

4 REQUIREMENTS 

4.1 Description 

The material shall be in the form of a fine white 
powder of smooth texture, free from foreign 



matter and lumps. It shall be calcined gypsum 
and shall correspond essentially to the formula 
CaSO*-iH 2 0. 

4.2 Physical Requirements 

The material shall comply with the physical 
requirements given in Table I when tested in 
accordance with the methods prescribed in 
Annex A. Reference to relevant clauses of 
Annex A is given in col 7 of Table 1. 

4.3 Chemical Requirements 

The material shall also comply with the chemi- 
cal requirements given in Table 2, when tested 
in accordance with the methods prescribed in 
Annex B. Reference to the relevant clauses of 
Annex B is given in col 7 of Table 2. 

5 PACKING AND MARKING 

5.1 Packing 

The material shall be packed in clean moisture- 
proof containers as agreed to between the 
manufacturer and the purchaser. 

5.2 Marking 

Each container shall be legibly and indelibly 
marked with the following; 

a) Name of the material; 

b) Type; 

c) Net mass; 

d) Indication of source of manufacture: 

e) Batch number and date of manufacture; 
and 

f) Instructions for the use of the material. 

6 SAMPLING 

6.1 The method of drawing representative 
samples of the material and the criteria for its 
conformity to the requirements of this standard 
shall be as prescribed in Annex C. 
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Table 1 Physical Requirements for Plaster of Paris for Ceramic Industry 

( Clause 4.2) 



SI 

No. 


Characteristic 


Type 1 


Requirement 




Method of Test 

( Ref to CL No. 

in Annex A ) 




Type 2 Type 3 


Type 4 


(1) 
i) 


(2) 
Fineness : 


(3) 


(4) (5) 


(6) 


(7) 



Ni: 



Nil 



Nil 



Nil 



Nil 



Nil 



Nil 



A- 2 



a) Material retained on 150- 
micron IS Sieve, percent 
by mass, Max 

b) Material retained on 15 
micron TS Sieve, percent 
by mass, Max 

iv) Norma] consistency 

iii) Setting Time, min 

a) Initial 

b) Final 

iv) Temperature rise during sett- 
ing, °C, Max 

v) Expansion after setting, 
percent 

vi) Modulus of rupture, MPa, 
Min 

vii ) Dry compressive strength, 
MPa, Min 

viii) Water absorption, percent 
by mass 

1 kg/cm 2 = 1 00 000 N/m 1 =■ 01 MPa appro*. 

NOTE — Values given in this table are for normal consistency. For getting a higher water absorption, wafer 
to plaster ratio should be higher. 



60 to 80 


45 to 60 


55 to 65 


40 to 55 


A- 3 

A~4 


8 to 15 


8 to 15 


8 to 15 


8 to J 5 




15 to 30 


1 to 30 


10 to 15 


10 to 15 




12 


12 


12 


12 


A 4 


0-2 to 0'4 


0*2 to 0*4 


- 


— 


Ao 


40 


5*0 


50 


7'0 


A 6 


9 


15 


17 


20 


A-6 


25 to 35 


20 to 25 


15 to 20 


12 to 18 


A-7 



Table 2 Chemical Requirements for Plaster of Paris for Ceramic Industry 

( Clause 4.3 ) 



SI Characteristic 

No. 




Requirement 






Method of Test 

( Ref te CI No. 
in Annex B ) 


Type 1 


Type 2 




': 


fype 3 


Type 4 


(1) (2) 


(3) 


(4) 






(5) 


(6) 




(7) 


i) Free moisture, percent by 
mass, Max 


2*0 


20 






0*5 


0*5 




B-?. 


iij Carbonates (as CaCOs ), 
percent by mass, Max 


3*0 


3'0 






10 


L'O 




B-3 


iii) Matter insoluble in hydro- 
chloric acid, percent by mass, 
Max 


7*0 


70 






20 


2*0 




B-4 


iv) Calcium sulphate ( as CaSO* ), 
percent by mass, Min 


85 


85'0 






900 


900 




B-5 


v) Compound water, percent 


5*8 to 6*4 


5*8 to 6*4 




5*8 to6"4 


5"8 to 6'4 




B-6 
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ANNEX A 
( Clause 4.2 ) 

METHODS OF PHYSICAL TESTS FOR PLASTER OF PARIS FOR CERAMIC INDUSTRY 



A-l TEST CONDITIONS 

A-l.l The ambient temperature and relative 
humidity in the room where tests are to be 
carried out shall be maintained 27 ± 2°C with 
a relative humidity of 65 ± 5 percent ( see 
IS 196 : 1966 ). Unless specified otherwise distil- 
led or demineralized water ( see IS 1070 : 1992 ) 
shall be vised in the tests. 

NOTE — The testing equipment and water should be 
kept at the above temperature at least for one day 
just before use. 

A-1.2 The vessels used for mixing plaster of 
paris shall be thoroughly cleaned after each use, 
as traces of hardened plaster of paris accelerate 
the setting of fresh paste. 

A-2 TEST FOR FINENESS 

A-2.1 Apparatus 

A-2.1.1 Test Sieves — One each of 150 micron 
and 75 micron apertures [ see IS 460 ( Part 1 ) : 
1985]. 

Ar2.1.2 Vessel — 3 to 5 cm larger in diameter 
than the test sieves and containing isopropyl 
alcohol/kerosene oil. 

A-2.1.3 Balance — accurate to 0-1 g. 

A-2.1,4 Brush of Camel Hair 

A>2.2 Procedure 

Weigh accurately about 50 g of the material and 
place it on 75-micron IS Sieve. Gently lower 
the sieve into the vessel containing isopropyl 
alcohol/kerosene oil to a depth not less than 
50 mm. Lift the sieve out of the alcohol/oil 
giving a swirling motion and permitting alcohol/ 
'oil to drain through the sieve back into the 
vessel. Repeat the process at least eight times 
until alcohol/oil passes freely through the sieve 
and the residue is essentially free from fines. 
Wash 'the residue with 100 ml of clean isopropyl 
alcohol/kerosene oil, blot the bottom of the 
sieve with a soft, dry, lump free cloth and dry 
at 45 ± i c C Shake "the sieve for two minutes, 
remove the residue, if any, with a camel hair 
brush on to a tared glazed sheet of paper and 
weigh immediately. Report the material retai- 
ned on the sieve as percent by mass of the 
material taken for the test. 

A-2.2.1 Carry out the test on sieves of 150 
micron apertures also as in A-2.2. 



A-2.2.2 Repeat the test on 150 micron and 75 
micron sieves and report the mean of the results 
of two test. If the values of the two tests differ 
by more than 10 percent of the smaller value, a 
third sieving shall be carried out. 

A-3 TEST FOR NORMAL CONSISTENCY 
( WATER-PLASTER RATIO ) 

A.3.1 Apparatus 

A~3.1.1 Glass Beaker 

Having internal height 66 mm, diameter 66 mm 
and height marks at 16 mm and 32 mm above 
the inside bottom surface. 

A-3. 1.2 Porcelain Basin 

Having internal height 100 mm, diameter 
120 mm. 

A-3.1.3 Stirrer 

Capable of stirring the plaster paste at a speed 
of 1 200 rpm. 

A-3.1.4 Hard Rubber Ring or a Suitable Metallic 
Ring 

Diameter 65 to 75 mm, height 40 mm and 
thickness 7 mm ( see Fig. 1 ). 

A-3.1.5 Flat Glass Sheet 

250 mm x 250 mm with graph paper underneath. 

A-3.2 Procedure 

Pour 100 ml of water into the beaker without 
wetting the upper wall surface. Weigh about 
200 g of plaster of paris sample. Sprinkle por- 
tions of the sample with the fingers uniformly so 
that it reaches the first height mark ( 16 mm ) 
after half a minute, the second height mark 
( 32 mm ) after one minute and stands about 

2 mm below the water level after one and a half 
minute. In the next half a minute sprinkle just 
sufficient plaster of paris so that the entire 
water surface up to the wall of the beaker is 
covered. If any small islands of plaster are 
formed, they should be fully moistened within 

3 to 5 seconds; the entire sprinkling time being 
controlled within 2 minutes ±5 seconds. Weigh 
the remaining quantity of the material and cal- 
culate the quantity of material sprinkled. 

NOTE — In case of siowiy sinking plaster, the height 
marks may not be reached in the prescribed periods 
of time. In that case sprinkling may be done so 
siowiy that the piaster falJs only on free water areas 
and not on plaster, the sprinkling time being 
indicated. 
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All dimensions in millimetre^ 

Fig. 1 Vicat Apparatus with Dipping Needle and Release 



A-3.2.1 Calculate the average quantity of mate- 
rial sprinkled from three individual values which 
shall not differ from each other by more than 
5 g. Also measure the volume of he paste 
formed. 

A-3.2.2 From the readings obtained in A-3.2.1, 
calculate the volume of water and the mass of 
plaster of paris which would give about 300 ml 
of paste. Next take the required volume of 
water, in the porcelain basin or in a 500 ml 
beaker and using a spoon, sprinkle within one 
and a half minutes the required quantity of 
plaster of paris in such a way that the plaster is 
distributed uniformly over the water surface and 
does not form lumps which sink. Allow to soak 
for one and a half minutes and then stir the 
mass with the stirrer for one minute, taking 
care that no air is entrapped in the paste. 

A-3.2.2.1 In the mean time place the rubber or 
metallic ring with its larger diameter down oa 
the dry glass plate resting in a horizontal plane. 
Pour the paste prepared as in A-3.2.2 into the 
ring so that it is flush with the edge of the ring 
and scrap off any excess paste without disturb- 
ing the paste or the glass plate, with a clean 
knife, completing the entire operation in one 
minute. After the completion of the period of 
5 minutes from the start of sprinkling of plaster, 
raise the rubber ring quickly by hand verically 
upward and then move immediately sideways so 



that drops of nuste do not fall on the plaster 
mass. Immediately read the diameter of the 
spread plaster mass from the graph paper along 



two 
to ! 



mutuary perpendicular directions, correct 



mm. 



A-3.2.3 If the spread diameter is within the value 
210 ± 10 m w. calculate from ihe mass (or 
equivalent volume) of water required for 100 g 
of plaster of paris. 

A-3.2.3.1 If the two spread diameter^ measured 
perpendicular to each other differ by more than 
10 mm, the test shall be repeated. 

NOTE — If the spread diameter u less than 210 mm 
it generally means that the quantity of planter added 
was more and if the diameter ts more than 220 mm it 
means (hat more plaster should have been added. 

A-4 TEST FOR SETTING TIME AND 
TEMPERATURE RISE DURING SETTING 

A-4.1 Apparatus 

A-4.1. 1 Porcelain Dish — of capacity sufficient to 
hold paste for filling four rubber or metallic 
rings. 

A-4. 1,2 Stirrer — same as in A-3.I.3. 

A-4.1. 3 Stop-watch 

A-4.1. 4 Rubber or Metallic Rings — 4 in number 
and of dimensions as given in A-3.1.4. 
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A.4.1.5 Flat Glass Sheet — 4 in 
dimensions as given in A-3.1.5. 



number and of 



A-4.1.6 Vicat Apparatus — with dipping needle 
and release device as shown in Fig. 1. 

A-4.1.7 Thermometer — having a range of to 
60°C [ see Schedule Mark 4 of IS 2480 ( Part 1 ): 
1983 ]. 

A-4.2 Procedure 

A-4.2,1 Preparation of the Test Blocks 

Pour 500 ml of water in the porcelain dish- Cal- 
culate the mass of plaster of pans required for 
making paste of the right consistency from the 
result of A-3.2.3 and weigh the quantity of 
plaster separately. Start the stop-watch and 
simultaneously start sprinkling plaster of paris 
and prepare paste following the steps and time 
schedule as laid down in A-3^.2 and A-3.2.2.1, 
Place the four rubber rings with their larger 
diameter on the fiat glass sheets resting in hori- 
zontal plane. Pour the paste into the four rings 
with light tamping. Scrap flush with the tip of 
f he rings any excess paste using a straight edge 
knife and taking care that no pressure is exerted 
on the plaster mass. 

A-4.2.2 Time of Setting 

Place one of the glass sheets with the test biock 
in the rubber ring on the base of the stand of the 
Vicat apparatus. Bring the tip of the needle 
fitted to 'the guide bar of the Vicat apparatus, 
carefully into contact with the surface of the 
test biock and release the guide bar to slide 
dov/n under its own weight. After it has come 
to rest, note the position of the tip of the needle 
above the glass sheet. Rai^e the guide bar, clean 
the needle and repeat the penetration as above, 
maintaining the distance between the positions 
of needle penetrations from each other and from 
the edge of the rubber ring as at least 12 mm. 
After ascertaining approximate time of setting 
with these trial penetrations determine actual 
time of start of setting on the second and com- 
pletion of setting on the third test block contai- 
ned in rubber rings, cleaning the dipping needle 
after each penetration. When the tip of the 
needle comes to rest at a height of 18 ± 2 mm 
above surface of the glass sheet it indicates the 
start of setting. 



NOTES 

1 The evaluation is made easy by plotting a graph 
showing distance of the tip of the needle from the 
surface of glass sheet against time. 

2 Completion of ihe process of setting of plaster is 
indicated when the tip of the needle does not leave 
any visible impression on the surface of the test 
block. 



A-4.2.2.1 Note the time consumed between the 
start of sprinkling of plaster of paris ( A-4.2.1 ). 
Report the result as the mean of two values, 
rounding off the time nearest to the minute. 

A-4.2.3 Temperature Rise During Setting 

Simultaneously with starting test for time of 
setting ( A-4.2.2 ), insert the thermometer into 
the fourth test block reserved for this test and 
note the reading of the thermometer observing 
the gradual rise of temperature and finally note 
the reading of the thermometer when the mer- 
cury column in the thermometer does not move 
up further. 

A-4.2.3.1 Report the result as the difference be- 
tween the initial and final readings. 

A.5 DETERMINATION OF LINEAR 
EXPANSION ON SETTING 

A-5.1 Apparatus 

A-5.1.1 Extensometer 

It shall be as illustrated in Fig. 2, the dial gauge 
of which is essentially free-moving with no inter- 
nal mechanism or springs which could effectively 
influence the expansion of piaster in the cradle. 
To prevent plaster sticking to the sides of the 
cradle, grease the interior surface before use 
and line with thin non-absorbent paper which 
has a glazed surface. Renew the paper lining for 
each test. 

A-5.1.2 Container 

The container into which the extensometer may 
be placed and stored in an atmosphere of high 
relative humidity. It is suggested that a plastic 
box with an air-tight lid, containing water to a 
depth of approximately 3 mm, be used, but any 
enclosed space which will effectively prevent 
dehydration of the test specimen during the test 
procedure may be used. 

A-5.2 Procedure 

Carry out the test in triplicate. Fill the cradle 
of the extensometer with plaster of standard 
consistency and strike of level. Ensure that the 
movable end plate is slightly clear of the cradle 
and the plaster is in close contact with this 
plate. Zero the dial gauge, place the extenso- 
meter in the container ( see A-5.1.2 ), add the 
water and close the lid. Leave undisturbed at a 
temperature of 27 ± 2°C for a period of two 
hours, measured from the first contact of plaster 
and water, and then take a dial reading. 

A-5.2.1 Calculate the test result as follows: 

Setting expansion, percent 

Dial reading in 0*01 mm 



100 
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7-10mrn R 
SECTION AA 



DIAL GAUGE 



BOLTS FOR COARSE 
ADJUSTMENT 



Fig. 2 Apparatus for Determination Liner Expansion on Setting 



A-5.2.2 Report the setting expansion as the 
mean of three determinations. If any result 
diverges by more than 20 percent from the 
mean, repeat the whole test. 

A-6 DETERMINATION OF MODULUS OF 
RUPTURE AND DRY CRUSHING STRENGTH 

A-6.1 Apparatus 

A-6.1.1 Dish — of capacity about 1-5 litres and 
made of either porcelain or vitreous enamel. 

A-6. 1.2 Spoon — for mixing plaster of paris for 
making paste. 

A-6. 1.3 Knife — having straight edge. 

A-6. 1*4 Moulds - - made of brass; three in 
number; for making bars of dimensions 200 _ : 
0-8 mm x 40 + 0-2 mm x 40 ± 0*2 mm. 



A-6.1.5 Air-Oven 

2°C. 



for drying test bars at 45 



A-6.1.6 Testing Machine for Modulus of Rupture 

Any standard testing machine may be used. U> 
bearing edges shall be in the form of V-supports 
rounded to a 15*875 mm radius or cylindrical 
pieces 31*750 mm in diameter. These shall be 
straight and of a length at least equal to the 
width of the test specimen. The supporting 
members of the lower bearing edges shall be 
constructed so as to provide a means for the 
alignment of the bearing edges with the under 
surface of the test specimen. Suitable designs 



for modulus of rupture test assembly are illus- 
trated in Fig. 3. 

A-6.1.7 Testing Machine for Crushing Strength 

Any standard mechanical or hydraulic testing 
machine may be used. Its bearing blocks shall 
be spherical with plane bearing surface, the area 
which is equal to or greater than to the area of 
the surface of the specimen subjected to com- 
pression. A Mutable design for crushing strength 
test assembly is illustrated in Fig. 4. 

A-6.2 Procedure 

A-6. 2.1 Preparation of Test Specimen 

Weigh accurately 450 g of plaster of pari* per 
bar. Pour into the dish the required quantity of 
water weighed out correctly to 0*5 percent or 
measured out volumetrically tor preparing pajite 
of right consistency on tie basis of results 
obtained In A-3.2.3. Sprinkle the weighed plaster 
of paris with the spoon over a period of one 
minute. Allow to soak for half a minute foHowcd 
by mechanical .stirring ( A-3.1.3 ) for one nv-«mfe 
>.o that a uniform pa^te is made. 

A-6. 2. 1.1 Apply a thin coaung of oil or b ouse 
to the iro-.er walls of the moulds, assembled ir. 
advance, and immediately pour the paste into 
the three moulds with light tamping and taking 
care that air is not entrapped in the test speci- 
mens. Fill the moulds within 5 minutes after the 
start of sprinkling of plaster, that is, before the 
setting of start of plaster of paris. If any excess 
paste starts setting, remove it by scrapping with 
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3A Recommended Design of Bearing Cylinders for Modulus of Rupture lest 




bearing 

cylinder 

TEST 

SPECIMEN 



BEARING 
CYLINDER 
ROCKER — 



vM^/aM<A' . a M '//Ma 



-7 6 — -j 



^ 



i r^~2 i 




3B Alternative Design of Bearing Cylinders for Modulus of Rupture Test 
All dimensions in millimetres. 

Fig. 3 Suitable Designs of Modulus of Rupture Testing Assembly 



straight edge knife without applying any pressure Note the breaking load and calculate m 
on the plaster mass. After the specimen have of rupture from the following formula: 



odalus 



become rigid, as checked by pressing with finger, 
mark them on the top side and take them out of 
the mould. 

A-6.2.1.2 Store the test specimens in the ambient 
conditions { A-l.l ) for seven days and dry them 
at 45 - ; : 2 C in the air oven to constant mass. 
After drying, cool the specimens in a desiccator. 

A-6.2.2 Modulus of Rupture 



R 



Will h.d* 



where 



Place the dried and cooled specimen in such a 

way that one of the surfaces which was in 

contact with the sides of the mould rests 

centrally on the V-supports of the testing 

machine. Then apply load on the test specimen and report mean of the three test results 

at a uniform rate of 1 kTS/min till it breaks. rounded off to one decimal place. 



R :r= modulus of rupture in meea pascal 
( MPa ), 

W = total load in Newton ( N ) at v\hich 

specimen failed, 
/ = distance in millimetres between ihe 

I '-edge supports, 

b = width of the ;est specimen in mm, 
and 

d = thickness of the test specimen in mm. 
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Fig. 4 Recommended Design for Crushing 
Test Assembly, Including Bearing Block 

A-6.2.3 Crushing Strength 

Collect the broken halves from the test for 
modulus of rupture and cut them into lengths of 
62*5 mm. Place them, one at a time, with the side 
Mirface resting on the bearing block in the com- 
pressive strength testing machine in such a way 
that compression is applied to the surface mea- 
suring 40 mm x 62*5 mm. Sandwich a cellulose 
fibre wall board 5 mm in thickness and extend- 
ing 50 mm or more over the edges between the 
specimen and bearing blocks and applying the 
load at a uniform rate of 1 kN/min till the test 
piece breaks. Note the breaking load and calcu- 
late the crushing strength from the following 
formula: 



S = W\A 



where 



S = crushing strength in MPa, 

W — total load in Newton (N) at which 
the specimen failed, and 

A = average of the gross areas in mm 2 of 
the top and bottom side surface of 
the specimen subjected to load. 

and report mean of the six test results rounded 
off to one decimal place. 



A-7 DETERMINATION OF WATER 
ABSORPTION 

A-7.1 Apparatus 

A-7. 1.1 Vacuum, Desiccator [Vacuum Oven — fitted 
with vacuum pump and gauge, etc. 

A-7. 1.2 Blower — Capable to blow air at cons- 
tant pressure. 

A-7.1. 3 Balance — accurate to 0*01 g. 

A-7. 2 Procedure 

A-7. 2.1 Preparation of Test Specimen 

Cut a 15 mm length from the rectangular bar 
prepared by the method in A-6.2.1. Shape it to 
a regular rectangular form with sand paper. 
Blow out the dust from the surface of the speci- 
men. 

A-7.2.2 Weigh accurately three individual test 
pieces nearest to 0*01 g. Let this be dry mass 
M x . Place the test bar in a beaker inside a 
vacuum desiccator/ vacuum oven and set the 
pump for obtaining vacuum to nearly 30 cm of 
mercury. Maintain the vacuum for I hour to 
completely evacuate the air, contained in the 
pores of the specimen. Stop the pump and flow 
kerosene into the beaker through the thistle 
funnel drop by drop, until the specimen becomes 
completely immersed under the level of kero- 
sene. Run the pump for further 30 minutes and 
then stop. Leave the specimen to remain under 
vacuum condition for 24 hours to allow comp- 
lete soaking of kerosene into the pores of the 
specimen. After this the vacuum is released and 
the sample is taken out. 

A-7. 2.3 Take out the piece and wipe out all the 
adhering film of kerosene with a soaked blotting 
paper/cloth-pad so that only the outer film of 
kerosene on the specimen is blotted out without 
soaking the same from within. Let the soaked 
mass be denoted as M 2 . Determine the density 
of kerosene and water used at the temperature 
of experiment and denoted as d Y and d 2 respec- 
tively. 



A-7.2.4 Calculation 

Water absoption, /^ 

percent by mass, W — — - 



M x ) x d 2 x 100 



Mi x d A 



where 



M« = mass in g of test piece soaked in 
kerosene, 

A/, = mass in g of dry test piece, 

d x = the density of kerosene used at the 
temperature of experiment; and 

d 9 = the density of water used at the 
temperature of experiment. 
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ANNEX B 
( Clause 4.3 ) 



METHODS OF CHEMICAL TESTS FOR PLASTER OF PARIS FOR CERAMIC INDUSTRY 



B-l QUALITY OF REAGENTS 

B-l.l Unless specified otherwise, pure chemicals 
and distilled water ( see IS 1070 : 1992), shall 
be used in the tests. 

NOTE — 'Pine chemicals' shall mean chemicals that 
do not contain impurities which affect the results of 
analysis. 

B-2 DETERMINATION OF FREE MOISTURE 
B-2.1 Procedure 

Weigh accurately about 5 g of the material and 
spread it in a thin layer in a petri dish. Dry in 
an air oven maintained at 45 ± \°C to constant 
mass, cool in a desiccator and weigh. 

B-2.2 Calculation 

Free moisture 



percent by mass _ 



100 xJ_M_— Mi ) 
M 



where 

M = mass in g of the material taken for the 

test, and 
Mi = mass in g of the material after drying. 

B-3 DETERMINATION OF CARBONATES 
B-3.0 General 

Two methods are prescribed for the determina- 
tion of carbonate, namely, evolution method 
and volumetric method. Volumetric method is 
recommended for routine analysis. In case of 
dispute, evolution method shall be the referee 
method. 

B-3.1 Evolution Method 
B-3.1.1 Apparatus 

The apparatus shown in Fig. 5 consists of the 
following. 

B-3.1.1.1 Round-bottom flask — 100 ml capacity 
and provided with a two holed rubber stopper. 

B-3.1.1. 2 Dropping funnel — A. of 50-ml capa- 
city. 

B-3. 1.1. 3 Bubblers — B, two, containing concen- 
trated sulphuric acid. 

B-3. 1.1.4 Hydrochloric acid absorption tube — C, 
U-shaped tube containing anhydrous copper 
sulphate. 

&3.1.1.5 Soda-lime tubes — E, F and H, U- 
shaped tubes containing soda-lime ( or soda- 
asbestos ) and magnesium perchlorate. The 
tubes shall be filled as shown in Fig. 6 and shall 



be so used that the gases on entry first pa:>> 
through them. 

B-3. 1.1. 6 Water absorption tubes — D and (7, U- 
shaped tubes filled with magnesium perchlorate 
previously saturated with carbon dioxide. 

NOTE — The residual carbon dioxide shall be dl>;> c ! i- 
ccd by air. 

B-3. 1.2 Reagent 

B-3.1.2.1 Dilute hydrochloric acid 1 : 4 ( v/v i. 

B-3. 1.3 Procedure 

Assemble the apparatus as shown in ¥\g. 5. 
Weigh accurately about 5 g the material into the 
round bottom flask. Remove the two soda-lime 
tubes E and F, wipe them with clean, dry cloth 
and leave them, with the taps closed, in the 
balance case for 45 minutes. Sweep the remaining 
apparatus with a current of air free from carbon 
dioxide till all the residual carbon dioxide is 
driven out. Open the taps momentarily in the 
balance case, weigh them separately and replace 
them in the assembly. Pour about 50 ml of 
dilute hydrochloric acid in the dropping funnel 
A. Open the taps of the U-tubes. run in the acid 
to cover the material, close the tap cf the drop- 
ping funnel and heat the flask carefully, so that 
not more than two bubbles of gas pass through 
the bubbler B per second. After about 30 
minutes boil the contents of the flask for 2 to 3 
minutes. Attach a second bubbler { not shown 
in Fig. 5 ), to tube G; remove the flame and 
immediately apply suction for 20 minutes, open- 
ing the tap of the dropping funnel at the same 
time. Regulate the suction so that not more 
than two bubbles are seen passing through the 
second bubbler per second. Remove the soda. 
lime tubes E and F. Close the taps, treat them 
as before and weigh. 



B-3. 1.4 Calculation 

Carbonate ( as CaC0 3 ), 
percent by mass = 



where 



227-2 x M y 

M 



M = mass in g of the material taken for u.e 
test, and 

Mi = increase in mass in g of tubes E and F. 

B-3.2 Volumetric Method 

B-3.2.1 Reagents 

B-3.2. 1.1 Standard hydrochloric acid — approxi- 
mately 0*2 N. 
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Fig. 5 Assembly of Apparatus for the Determination of Carbonates 



GLASS WOOL 
PLUG 




SODA LIME OR 
SODA AS8E5T05 



Fig 6. Soda-lime Tubes for Carbon-Dioxide 
Absorption 



B.3.2.1.2 Standard sodium hydroxide solution 

Approximately 0-1N, nearly free from carbo- 
nate, made immediately before use, by appro- 
priately diluting with boiled and cooled water, 
about 12 N solution of sodium hydroxide which 
htfs been filtered through glass wool. 

B-3.2.1.3 Bromo phenol blue indicator solution — 
0*1 percent ( mjv ) in water. 

B-3.2.2 Procedure 

Weigh accurately about 5 g of the material, 
transfer to a 100-ml conical flask; add 25 ml of 
water and stir well. Add 25 ml of standard 
hydrochloric acid and boil for 15 minutes to 
expel all carbon dioxide. Cool, wash down the 
sides of the flask, add a few drops of the indica- 
tor solution and titrate the residual acid with 
standard sodium hydroxide solution till the end 
point is reached. 



B-3.2.3 Calculation 

Carbonates ( as CaCO B ), 
percent by mass 



5 (25 Nj - VN Z ) 

M 



where 

JVj — normality of standard hydrochloric 

acid, 
N 2 = normality of standard sodium 

hydroxide solution, 

V «= volume in ml of standard sodium 
hydroxide solution used, and 

M «= mass in g of the sample taken for the 
test. 

B-4 DETERMINATION OF MATTER 
INSOLUBLE IN HYDROCHLORIC ACID 

B-4.1 Reagents 

B-4. 1.1 Dilute Hydrochloric Acid— 1 : 2 ( v/v ). 

B-4.2 Procedure 

Weigh accurately about 0-5 g of the material and 
dissolve in 30 ml of dilute hydrochloric acid in 
a porcelain dish. Evaporate to dryness on a 
water-bath. Heat for two hours at 120°C and 
again add 20 ml of hydrochloric acid; warm for 
a few minutes and filter. Wash the residue with 
warm water till free from chloride. Dry the 
residue, ignite and cool in a desiccator and 
weigh. 

B^4.3 Calculation 

Matter insoluble in hydrochloric 



acid, percent by mass 



where 



M 



X 100 



M «= mass in g of the material taken for the 
test, and 

M 1 = mass in g of the ignited residue. 
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B-5 DETERMINATION OF SULPHATES 
B-5.1 Reagents 

B-5.1.1 Dilute Hydrochloric Acid— 1 : 5 ( v/v ). 

B-5. 1.2 Barium Chloride Solution 

Dissolve 10 g of barium chloride in 100 ml of 
water. 

B-5.2 Procedure 

Weigh accurately about 0*5 g of the material 
and dissolve in 50 ml of dilute hydrochloric 
acid. Boil the solution and add about 100 ml of 
water in a 500-ml beaker. Continue boiling for 5 
minutes. Filter immediately and wash the filter 
paper thoroughly with hot water. Boil the nitrate 
and add 20 ml of hot barium chloride solution 
with stirring. Put the beaker on a hot plate and 
allow the precipitate to settle. Filter the preci- 
pitate ( Whatman No. 42 or equivalent ) and 
wash with hot water till free from chlorides. 
Dry the precipitate carefully. Ignite over a 
Bunsen burner at the lowest heat, or in a furnace 
at 300° to 400 a C until the filter paper is carbo- 
nized, without catching fire. Then ignite for 
about 5-10 minutes until most of the carbon is 
burnt off. Add a drop or two of concentrated 
sulphuric acid to wet the entire residue, heat 
gently until fumes of sulphuric acid cease and 
then ignite for 15 minutes. Cool in a desiccator 
and weieh to a constant mass. 



B-5.3 Calculation 

Calcium sulphate ( as CaS0 4 ), 
percent by mass 



58-32 x Mi 

M 



M = mass in g of the material taken for the 
test, and 

M\ — mass in g of the precipitate. 

B-6 DETERMINATION OF COMPOUND 
WATER 

B-6.1 Procedure 

Take 5 g of the sample, spread it out in a thin 
layer in a suitable vessel and put the vessel in an 
oven, dry it at 45°C. Then cool it in the dessi- 
cator over fused calcium chloride and weigh till 
constant weight. Take the sample again in the 
oven and dry it to constant weight at 2 I5"C to 
230°C and weigh. 

B-6.2 Calculation 

M — Mi lrtr 
Percent compound water = — ^ x 100 



M 



where 



M = mass of the sample after drying at 
45°C, and 

Mi — mass of the sample after drynm at 
215°Cto 230°C. 



ANNEX C 
( Clause 6.1 ) 

SAMPLING OF PLASTER OF PARIS 



C-l GENERAL 

C-1.0 In drawing, preparing and handling test 
samples the following precautions and directions 
shall be observed. 

C-l.l Samples shall be taken in a protected 
place. 

C-1.2 The sampling instrument shall be clean 
and dry. 

C-1.3 Precautions shall be taken to protect the 
samples, the material being sampled, the samp- 
ling instrument and the containers for samples 
from moisture and other adventitious contami- 
nation. 

C-1.4 To draw r a representative sample, the 
contents of each container selected for sampling 
shall be mixed as thoroughly as possible by 
suitable means. 

C-1.5 The samples shall be placed in clean, dry, 
air-tight glass or other suitable containers on 
which the material has no action. 



C-1.6 The sample containers shall be of ^uch a 
size that they are almost completely filled by the 
sample. 

C-1.7 Each sample container, after filling, shall 
be sealed air-tight with a stopper and marked 
with full details of the material and the date of 
sampling. 

C-2 SCALE OF SAMPLING 

C-2.1 Lot 

All the containers of the same type in a single 
consignment of the material drawn from a single 
batch of manufacture shall constitute a lot. If a 
consignment is declared or known to consist of 
different batches of manufacture, the containers 
belonging to the same batch shall be grouped 
together and each group shall constitute a sepa- 
rate lot. 

C-2.1. 1 Samples shall be tested from each lot 
for ascertaining conformity of the material to 
the requirements of this specification. 
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C-2.2 The number of containers to be chosen 
from a lot shall be as given in Table 3. 

fable 3 Number of Containers to be Selected 
for Sampling 

( Clauses C-2.2 and C-2.3 ) 



Lot Size 


No 


. of Containers 
to be Chosen 


(V) 




(n) 


(1) 




(2) 


Up to 25 




3 


26 to 100 




4 


101 to 200 




5 


201 to 500 




7 


501 \o 1 000 




9 


Above 1 000 




10 



C-2.3 These containers shall be chosen at 
landom from the lot and in order to ensure the 
randomness of selection, a random number table 
shall be used. For guidance, reference may be 
made to IS 4905 : 1968. In case such tables are 
not available, the following procedure may be 
adopted: 

Arrange all the containers in the lot hi a 
systematic matter and starting from any 
container, count them as 1, 2, 3 ....... etc, up 

to rand so on, where r is an integral part of 
Njn ( see Table 3 ). Every rth container thus 
counted shall be withdrawn to given sample 
for test. 

<13 TEST SAMPLES AND REFEREE 
SAMPLES 

CV3.1 Preparation of Test Samples 

€-3.1.1 Draw with an appropriate sampling ins- 
trument and a small portion of the material 
from different parts of each container selected 
for sampling. The total quantity of the material 
drawn from each container shall be sufficient to 
make triplicate determination for all the charac- 
teristics given in C-4. 

C-3.1.2 Thoroughly mix all portions of the 
material drawn from the same container. Out of 
these portions, a small but equal quantity shall 
he taken from each selected container and shall 
be well mixed up together so to form a compo- 
site sample. This composite sample shall be 
divided into three equal parts, one for the pur- 
chase!*, another for the supplier and the third to 
be used as referee sample. 

C-3.1.3 The remaining portion of the material 
from each container ( after a small quantity 
needed for the preparation of composite sample 



has been taken out ) shall be divided into three 
equal parts. These parts shall be transferred 
immediately to thoroughly dried bottles which 
are then sealed air-tight with stoppers and labelled 
with all the particulars of sampling given 
in C-1.7. The material in each such sealed bottle 
shall constitute an individual test sample. These 
individual samples shall be separated into three 
identical sets in such a way that each set has a 
test sample representing each container selected. 
One of these three sets shall be sent to the pur- 
chaser, another to the supplier and the third 
shall be used as referee sample. 

C-3.2 Referee Sample 

The referee sample shall consist of the composite 
sample ( see C-3.1.2 ) and a set of individual 
test samples ( see C-3.1.3 ) marked for this 
purpose and shall bear the seals of the purchaser 
and the supplier. These shall be kept at a place 
agreed to between the purchaser and the supplier 
and shall be used in case of a dispute between the 
two. 

C-4 NUMBER OF TESTS 

C-4.1 Tests for fineness and normal consistency 
(see Table 1) and for determination of matte: 
insoluble in hydrochloric acid and calcium sul- 
phate content ( see Table 2 ) shall be conducted 
on individual samples. 

C-4.2 Tests for remaining characteristics given 
in Table I and 2 shall be conducted on the com- 
posite sample. 

C-5 CRITERIA FOR CONFORMITY 

C-5.1 Individual Samples 

C-5.1.1 Physical Requirements 

The lot shall be taken as having satisfied the 
requirements in respect of fineness and normal 
consistency, if the test results on each of the 
individual samples satisfy the relevant require- 
ments given in Table i . 

C-5. 1.2 Chemical Requirements 

For the chemical characteristics tested on indivi- 
dual samples the mean and the range of the test 
results shall be computed as follows: 



Mean (X) *= 



Sum of individual test results 



number of tests 



Range (R) = difference between the maximum 
and the minimum values of the 

test results 

C-5.1.2.1 The lot shall be taken to have satisfied 

the requirements of the following characteristics 
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if the conditions specified aaainst them are ful- 
filled: 



Characteristics 

Matter insoluble in 

hydrochloric acid 

Calcium sulphate 

content 



Criteria for Conformity 

X + 0*6 R < the rele- 
vant value specified in 
Table 2 

X — 0-6 R > the rele- 
vant value specified in 
Table 2 



C-5.2 Composite Sample 

The lot shall be deemed to have conformed u 
the remaining requirements given in Tables I 
and 2 if all the test results on the composite 
sample meet the corresponding requirements. 

C-5.3 The lot shall be declared as conforming 
to the requirements of this specification, if C-5.1 
and C-5.2 are satisfied. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
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Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 
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